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Sloped Screen Separator for Manure

Technology Basics

Sloped screen separators can remove solids from liquid manure at high rates. The
manure in this system flows as a sheet over bar slats or a wedge-wire screen. The
liquid passes through the slats or screen and solids are collected and slide down the
sloped separator (Figure 1). The liquid that flows through is usually pumped to
secondary separations, lagoons, and/or other manure storages. The separated
solids accumulate on the lower part of the screen and then slide off periodically.
These separated solids can be directly deposited on a pad or stacked by a conveyor
or an auger.

Sloped screen separation is
the preferred separation
method when manure has a
dry matter content between
2 — 4%. Sloped screen
separators are
recommended for flushed
manure from a freestall
barn, wastewater from
milking centers, and flushed
swine manure from a
recharge pit. Sloped screen
separators are applicable
when the dry matter
content is greater than 5%
and they are less effective
than sedimentation or
centrifuge when the dry
matter content is less

than 2%.

The screen catches almost
all large fibrous particles
(size greater than 0.02 - 0.1 =S
inches, depending on the Figure 1. A sloped screen separator with a vibrator for ad-
screen) from liquid manure ditional dewatering and an automatic washer for cleaning
(2 - 4% dry matter). Without ~ dry and plugged particles.

separation, these large

particles would enter the manure storage and take a long time to biologically
degrade. By removing large particles, a sloped screen separator can reduce sludge
buildup and mitigates odor generation from manure storage. At the same time, this
operation saves labor and energy costs associated with manure agitation, removal
from storage, and land application (cost saving from land application assumed the
screened solids will be reused as bedding).

One major disadvantage of sloped screen separation is cleaning labor. Solids stuck
in the screen are generally removed manually, unless the separator has an auto-
clean feature (Figure 1). Another disadvantage of screen separation is its inability to
remove very small solids. When the manure from a barn is flushed by lagoon water
rich in fine solids, it will return these solids to the manure system.



Performance Table 1. Separation Index for Sloped Screen Separators on
Dairy Farms in Wisconsin (Aguirre-Villegas, Larson, and
Sharara 2019; Chastain et al., 2001; Fulhage & Hoehne, 1998;
Zhang & Westerman, 1997).

The effectiveness and throughput capacity of a sloped screen
separator is determined by the screen opening size and the
rate at which manure is fed to the screen. A typical screen

opening size is 0.02 - 0.1 inches. A finer screen reduces the GO Amount removed by
throughput rate and the separated solids contain more dry screen (%)

matter. The maximum feeding rate that can be achieved

depends on factors such as the screen size, opening size, and Total Solids 49 - 61

manure consistency. When the feeding rate is too high, a Volatile Solids 50-63

substantial amount of liquid can be seen to overshoot the

screen. In this case, the bypass flow - liquid and solids that do Ammonium-N 8-46

not pass through the screen — lowers the separation efficiency

by carrying solids into the liquid stream without separation. Organic-N 19-52

TKN 17 -49

A sloped screen separator retains large fibrous materials on
one side of the screen, and the composition and quantity of Total Phosphorus 11-53

these solids determine the capture rate of nutrients. Typical

capture rates of sloped screen separators with 0.060 - 0.066

inch openings are shown in Table 1. There are often large variations in the capture rates (even with a similar type of
screen) due to on-farm management factors such as the amount of organic bedding used and whether lagoon water
is used to flush the manure.

LOW-SOLIDS MANURE A sloped screen separator is also capable of removing a
ot oy matter content for portion of small particles. The separated solids usually
contain a significant portion of manure, bedding, and waste
feed particles smaller than the size of the screen openings.
They are mainly trapped in a mesh formed by solids built up
on the top of the screen (Figure 2). A sloped screen
separator can generally catch more small particles with the
naturally formed mesh or large particles compared with

METAL SCREEN

Catches fibers larger than screen
openings. These large fibers
often form a finer fiber mesh that
blocks smaller fibers from
passing through.

SEPARATED SOLIDS screens using mechanical pressure or scraping action, which
forous partcis. would force small particles through the screens.

SEPARATED LIQUID \ z

recuong Sucgs Dulaup ang ¢ F A sloped screen separator can capture more solids from fresh

odor generation during storage.

manure, especially when it is stored less than one day (Kunz
et al,, 2009). After extended storage, especially during warm
weather, the manure solids degrade and become weaker
and more dissolvable. Large organic fibers and particles may
Figure 2. Schematic drawing of how large fibers are re- disintegrate into smaller ones and then pass through the
moved by a sloped screen separator. screen. Solid-liquid separation is recommended as soon as
possible after manure is collected, to achieve higher
efficiency in removal rates.

Application in multi-stage treatment

A sloped screen separator is one of the simplest separation technologies offering a high throughput rate. It is often
used in series with other solid-liquid separation technologies, such as screw press, roller press, or centrifuge to provide
high solid and nutrient removal rates while maintaining a high throughput rate. These downstream processes greatly
benefit from the first-stage screen separation, because the total intake volume is reduced and foreign materials
harmful to the equipment are removed by the screen. These systems yield separated solids with a dry matter content
often greater than 20%.

In addition, sloped screen separation can also be combined with sedimentation and/or coagulation/flocculation (e.g.,
by polyacrylamide polymer or liquid aluminum sulfate) to achieve maximized removal of total solids, volatile solids,
total phosphorus, TKN, and organic nitrogen. These two-stage systems are usually more efficient in reducing nutrients
in the separated liquid stream, which can aid farms to achieve their wastewater and nutrient management plans.
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